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Particulate Air Pollution and Mortality — Clearing the Air

In the wesrs wiier World War T, aevenel episades of severe air pollution it the Thiled Sia1es and Dritain arensed poblic coneam TGS T EEYOT
ohet the elTael oo heulth ol wie pollokeotls preduced by bumisg feasil Lneks. The mast dramtatis, the London fog of Deseinber
1952, eaused Minudands ol deatly. Eespotdios 10 coneern aboul il quiliny Dy the Thitad States. Conprass paszsed the Cloan Aic
A B 1970, This act divected the Eovirounetal Protection Agoncy (ERA) to dentity poliutants that"may reasomably he
auticipated to endangar puklic health and welfac” and to issuo eriteria for Al quakior fhar. “Allowing an adeguats manzin of
saftry, v Toquisite o protect the public health,” Thus anthorized, the ERA ket Madonal Ambient Ade Crelity §landards e HERE FETRATION
pamicalate mather in 1971 and modificd the standurdy i 1987, The 1987 stundurd ok hased on conesnrations of paclisles with — + Rolaled Arficls

wneen aerodynantés dismeter lsws than or sgoul b 10 pm, e PR The masimeat ullowable 24-hour concantration was s3t ol by Hamet, .. H.
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150 pp por cabic meter, and (e makina? albewable anoual s was set or 50 |1g per cubic menst.

I the United Smres, consenmations of pardeulate air pollution have declingd Fioee the cary 19705, From TU88 i 1093, the averygee of te ananol mean M,

CONSENATEONS ar 799 sites monitorsd by the J:EP.A dectined by 20 peroentd Despite thess mprovements in wir gualily, o seties o slndiagdd. papomed
eusociutiony betvreen paclicle concentrationy und the nomthees o deathy per di it apverad U8, eities with mean 24-howr PM,| | concentrations well belaw the

sandard. Responding to o subfunial body of epidemiologic evidences, the GRA wrote Uy 1996 that the "stolt can not sonclwde that the errrent standarls pratect
public Lealth wilh an edequate margin of safety” and that "tine fraction pamicles [P, .. or particlos with a diameter of loss than 2.5 pm] are o heller snerogale

tor fhiose patticls componeuts Huked to wormlit: aud werbidit: cffects at Jovelz below the coment standavds, L In 1907, the BPA celuined the P, standatds
und promulgaied ne 24-hour und annwal stindands G PT"'T?..5= alf 6% aml |15 py per eubic meker, mapeelively, based on consistency wirh tha literammne on
health eflecls.

Bicth the epidemiolagic evidenze and the new MM, . standaid have becn sriticized, Some ebscrvers bave asscried et the ssypcintinns fund tn e
cpidomictogic shidics ars weal:, insonsisteut, and athitutakle to coufinnding hy yoathor, othe polhsmis, ormiselassification of e expusars W pardcilats
matter? They ante that mawny of the sydies ware perdbmed by e sume smd| groop of investipaion, thal the sludy ctlisd were nol selastad systematécally, md
Lhat tis slutivbiea] modehs verisd from siady wosdedy.

Atpuing Dot the 1997 aiandecds [or teone and patiiculae mater did ool ldve oh adequate sciemifc basis, indvgme gronps aucd the EP 4 in the Cnrl of
Appaala For e Disteisl ol Colutnbio, In 1999 (he coutt Blocked inplamentaton of she 1997 standards. In its cwrrent session. the Supreme Coun i@ hewring oo
appadl o this decision by (he TEA.

A keoy dasuc befave the Contt i whether the cost of complianes zan e congidered in soiging the sfardard, 'I'he FFA heas estimuted thal complizsce with the
1907 srimeuvds for P, o amd ozone will reguiz an investmené of abeot S0 billinm per yewr to madify pewer plant:, diesel imachs, and oliar sources of these

pollutails® and will ezaull it healds henelly with an esteuted sulue oF $20 billion ws $ 106 billion e voor. Olhers havwa estimared tiar the sosts of complianee
could be ns biph s $60 Billion per yeur £ Thus, the Supretns Court's desigion sould have subelontial sonsequences for fhe ecouoy and the pubiicy healih.
Given these srales, the public and the seientific communiny need mote and batter infmiation abous the health offeets of particwiads air pollotion.

The smdy repormed by Sawet er al 2 in this issve of the Sowrnae! (along with fe more coensive jovestigation from which it iy dm'im:li’]l alrenpthens our
uaderatanding of e cpidemiologic evidues aud addresses the eriticizin of carlier work, The dnvostigaters wsed o singie analylic upproach w examine the
assouiation hebween PR, concentrations in g given 24-hour pericd and the numies of deathz reparted oo the Follewing duy in 20 of the toreest sitias and

metopalilen wesas in the Trled Siues. Semet elal. Tund wn averdee mereaas in he cota of death fros all conses of about 0.5 percent for cvery inerspse in the
PR, concetilralion of 10 g per eubie tieler.

‘I PR, coneentiaiions vere positiveky asscoiated with daily montalicy mtes in most of the 20 citics studicd and et concentrations wefl below he survent 24-

hror stundwrd of 150 pg per cuhic meter. In fact, the 90th peroentiie of the distrbution of daily vulues wis below e 24-3our standard in each of the 20 sitisy,
Moreover, the wssoiution wis speetGu e P The eoncenteativnd of other regudated air pollutams produced by the combustion of fossil fuals (Entfur

dioide, nittosen divxide, wod catbos monosdide) wers weak]ly and ingonsiziently assooiated with daily momality tates, Though ozone conpenirations wers
posithecly associated with daiky smortality ratos during the syumer mronthe, this rolation, did not influcnes the assncirtinn between e P, concetation and

the daily mentality vate. Finpdhy, ths finding ot'a strong association betwezn the PR, o concentiation and dhe male of death Tom cacdicvosedln and respivaery
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ceuses offers support Foe the iden that die cobeenltalions af pariiculate aie pollubieh iolfuehue freckality.

T'he findingz of $amet ctal, are consistent with these of time-serizs stdies in Furopad® and colort studies inthe United States AL Thos, fs evideace in
auppurl af wn wesneiulion belyesen the conceniratinn of particubste gir poButinn and $e morgalioe vats i conetont, toont afTeeted by diffsrencess o5 lalisial
methods, aned can e renerulized.

Thota ats impottanr gaps in boch the scientitic evidence of cauzation and the sciaotific bogis for the regrlasy response, Tho amosl npoetant is owr ixability o
explain how fine particlas attocr healt, Soime smdiss havo found thae tho daily mertality rae is assosiatad with fa concentrmion of fine particles (Fh, <] et

TSl LTS TTILNE I:P'I".'fm—Ph{zj}.ig Thess findimgs, are comyistent with e cyidence thyt fioe parbicles penctmeg indoor fpacss, are chemicatly aelive, ood ane
geposited Do Lhe resticatoey Bronchioles uml alvsoli, Vel lille 45 known ehoul the specile conztiluents or chumclerislioy o P = Lhat pdversely efiecl heatr.
horeover, althowgh the standa proposcd in 19097 is bazed on congonteations of [, .. mozt of the apidamiclogic evidonco hag been obitainsd from
msnTERent s o PM |, or nther, 29 relevant indicators, |acking mowlsdps of the namatil constituerns of fine parhicles and the mechamisms by which they
alizct bealtly, the TEPA cotlitues i peopase slandards heaed oo pariule Towss,

The epidemiciopic avidence sneaesls thal the wssocinion balveell [oe-particle sonceitations wid mofulity is lewr suesss he aative range of sutrent
conconirations, Althongh substantial radustions can be ashieved At a reasonable cost, a reduction Us 2d-houe sxpoesures re levals consistafly elow the currem
tangs would be prohibittecty costly. it nar impossiblz, in tho foreseeable fumwe. An apgressive resoach peogean to ientély the hamil componenis of PR o

Ltheit suurcey, amil the mechaniamy of their effast: offor the best hepe tor developing mmore focused regoladors shratemivy thag wilk vionulaneooaly prolsel the
public bealth and the nuluny prowperity, In the meyntime, these vequle: present a chalieniee to palicr mubers whao gre regquinsd 1o protect the public's heellth
with st adedquata nacein ol salely.

Tames H. Warg, PhJ2,
Hareard Schoo! of Pubile Health
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